I. J. Winograd et al. (1) Dating of subsamples of the vein was done with the use of well-established principles of 230Th dating (4) and with recently developed techniques for precise measurement of 230Th and 234U by thermal ionization mass spectroscopy (5). Careful analytical work has produced a precise 230Tf chronology (2).
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The accuracy of the chronology (1) depends on the assumption that the calcite behaved as a closed system and that no 230Th was incorporated during calcite growth. The first assumption appears to hold because initial 234U/238U ratios of subsamples are generally the same, even for the oldest subsamples. The second assumption also appears to hold on the basis of the following argument. The 230Th/232Th value of thorium initially incorporated in the calcite was estimated; by multiplying this value by the measured 232Th content of the calcite, the initial 230Th content was calculated. Thus, the initial 230Th in each sample from Devils Hole was found to be negligible (2) , which apparently confirmed the second assumption.
Although conventional wisdom argues that the calculated ages are We have calculated the possible maximum effect on the DH-11 dates assuming that all of the water-generated 230flj was transferred to the wall, using an iterative solution for both ages and growth rates, together with the complete DH-11 data set of U-Th isotopic concentrations (1).
Our results show that the potential bias ranges from about 1500 to 3500 years, with the higher figure applying to the samples taken from a depth of 44.5 to 48.5 mm (crucial because of their relatively slow growth rate). Such biases would apply only if all or most of the newly created 230Th atoms in the water came into contact with the walls of the cavern before these atoms were adsorbed onto suspended particulates that then were removed by gravitational settling. Turbulent mixing would be the most efficient mechanism for transferring 230Th atoms from the water to the cavern walls. But, except during earthquakes, turbulence is not observed in Devils Hole. As a result, adsorption of 230(Th on the cavern walls would have been governed by diffusion, in competition with gravitational settling.
There is a sensitive and direct test of the hypothesis of Edwards and Gallup. Calcite stopped precipitating onto the walls of the Devils Hole cavern at about 60 ka (1-3) , so that the proposed mechanism, if significant, should have resulted in a large excess of 230fITh built up since then (and only partially diminished by radioactive decay) on the cavern wall surfaces. Even if the proposed process operated at only 5% efficiency, apparent ages of more than 200,000 years would be predicted (if we take into account the competing processes of influx and radioactive decay) for a 50-,um-thick sample of the vein surface, compared with the expected date of approximately 60,000 years (1, 3) .
We performed this test on two samples (Table 1) , one milled from the free surface of the DH-11 core (1, 2) (44 ,um thick) and another from the free surface of the DH-2 sample (56 pum thick) (3).
Taking the surface sample dates at their nominal values of 68 and 64 ka and assuming that the true surface age of the vein should be about 60 ka (1-3), we calculated that the transfer efficiency for the water-generated 230'fl was 0.6% for sample DH-11 and 0.4% for sample Apparently, gravitational settling of adsorbed 230Th is a more efficient mechanism for the removal of water-generated 230Th than is adsorption onto vertical or overhanging walls. Even if the small degree of 130Th excess suggested by the nominal 230Th dates of the surface samples is real (which is not clear, given the uncertainties in the dates), calculations with the complete DH-il data set show that the resulting effect on the DH-il dates (1) are white to yellowish-white and have little or no banding. In contrast, samples from the foot wall or from upward-facing surfaces are prominently and finely banded. One such sample, DH-7, has bands that vary from light to dark gray and from orange to dark brown and yielded alphaspectrometic 234U/238U ages progressing (lower surface toward upper surface) from 520 to 100 ka (4). Thus, DH-7 records a rain of dust likely to have scavenged the bulk of the water-generated 230Th during the time of DH-11 growth.
The character of the aqueous environment and the petrology of the vein calcite at Devils Hole argue against the likelihood of significant transfer of water-generated 230Ih to the environment of the DH-11 it gives no unequivocal evidence for observational learning.
In the experiment, demonstrators were trained through direct conditioning [ (1) 
